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Chemical Warfare: Many
Unanswered Questions

. The current debate on whether the United

States should increase its chemical warfare
capability usually involves one or more of
these quomom:

--How can chemical warfare be
deterred?

--How do U.S. and Soviet chemical war-
fare capabilities compare? ot

--How can the United States modernize
its chemical warfare system?

--Mow will modernization affect the
prospects for disarmament?

' GAOuuuodthoMturo extent, and qual-

ity of the information that is available for
answeririg these questions. This is an unclas-
sified report: its classified version is pub-
lished under the number GAO/C-IPE-83-1.

I This document has been approved
for public release and sale; its
distribution is unlimited.
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The Honorable Clement J. Zablocki
Chairman, Committee on Foreign Affairs
House of Representatives

Dear Mr. Chairman:

Enclosed is our report responding to your March 18, 1982,
letter. You asked that we assess and synthesize the currently
existing information describing deterrence against the use of
chemical weapons, Soviet and U.S. chemical warfare capabilities,
binary chemical weapons, and the implications of binary weapons
production for disarmament negotiations. This is an unclassified
version of our classified report numbered GAO/C-IPE-83-1.

Officials of the Department of Defense reviewed a draft of
this report and. provided written and oral comments. Their
written comments and our responding letter are included in the
report as appendix IV.

Copies of this report are being sent to other interested
congressional committees; the Secretaries of State, Defense,
Army, Air Force, and Navy:; and the Director of the Office of
Management and Budget.
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. COMPTROLLER GENERAL'S CHEMICAL WARFARE: MANY
. REPORT TO THE COMMITTEE ON UNANSWERED QUESTIONS
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" — _>Controversial issues have been raised by the

: present Administration's plan to spend between

$6 billion and $7 billion in 1983-87 to modernize
the U.S. defensive and retaliatory chemical war-
fare capabilities. The House Committee on Foreign
Affairs asked GAO to assess and synthesize the

W nature, extent, and quality of the documented

ii information that relates to these questions:

¢
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(1) How can chemical warfare be deterred? (2) How
do U.S. and Soviet chemical warfare capabilities
compare? (3) How can the United States modernize
its chemical warfare system? (4) How will modern-~
ization affect the prospects for disarmament? The
current debate on whether the United States should
increase its chemical warfare capability necessarily
involves these questions. _

OBJECTIVES, SCOPE,

AND METHODOLOGY C°

v
This report is an "information synthesis."” GAO £,
examined the facts and analyses that support the v
various positions that have been taken on chemical N

warfare issues, assessed the confidence that can
be placed in that information, and identified S
the gaps and inadequacies that it presents. GAO

reviewed and assessed classified (up to and in-

cluding secret) and unclassified literature,

focusing on empirical and analytical studies,

including Department of Defense (DOD) technical

documents. GAO used various techniques and

experts' assistance to ensure the inclusion of

all the major information sources in its review.

GAO also interviewed experts representing a wide

range of positions in the chemical warfare modern-

ization debate. The end product of these efforts

provides a synthesis of what is currently known

about the chemical warfare issues under study.

The report identifies the information that GAO

finds adequately substantiated and the gaps and

inadequacies that remain in that information.

SUMMARY OF GAO'S FINDINGS

GAO finds that most arguments about chemical war-
fare are based on belief rather than on empirical
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X evidence. Much of the information presented
' '/, as fact is unsupported by citations. Few simvla-
U tions and test-and-evaluation studies have been

performed. Several GAO reports have been issued

\ in the past that identify deficiencies in U.S.
N chemical warfare defensive and retaliatory readi-
- _hess.
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In the present revieﬁgssko identified a multitude
of unanswered questions about chemical warfare,
some having been partly, but inadequately, ad-
dressed and some having, apparently, not even
been raised. GAO finds that the U.S. chemical
weapon system is generally not seen as a credible
deterrent and that little is known about its
functioning or its usefulness, Yet the U,S.
Department of Defense is r ing a large amount
of money to modernize it. GAQ is particularly
concerned about DOD's modernizhtion program
because sO many questions have\not been satis-
factorily answered, even though the United States
has continuved to maintain chemifal weapons.

HOW CAN CHEMICAL WARFARE
BE DETERRED?

The general concept of deterrence is that poten-
tial adversaries can be dissuvaded from hostile
actions if they perceive a nation as being both
able and willing to retaliate against aggression
with a means that can inflict vuvnacceptable dam-
age. Chemical warfare analysts differ, however,
on what means are most likely to inflict (and to
be perceived as likely to inflict) unacceptable
damage. Two views are most often expressed--(1)

b

e that the threat of tactical nuclear response is
p2e; a credible deterrent to chemical warfare and
i (2) that the ability to retaliate with chemical
=~ weapons is necessary in deterring chemical war-
- fare. (pp. 12-13)

The literature reveals three overlapping ways
of achieving chemical warfare deterrence:

iﬁ -~arms control: an acceptable treaty banning
e chemical warfare would reduce the need for chem-
ical weapons and the risk of a chemical attack;

--weapons: a major conventional, nuclear, or
chemical warfighting ability would achieve chenm-
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NS --defense: an adequate defensive position against
o a chemical attack would reduce the likelihood
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of such attack and the need for a large chem-
ical retaliatory capability.

All three require some defensive capability, and
policies emphasizing weapons and defense call for
some retaliatory capability. (pp. 15-17)

The literature shows that U.S. policy reflects
either an emphasis on weapons or an emphasis on
defense with a limited retaliatory capability.

It also shows that the United States has consist-
ently stated a policy of retaliating in kind--
that is, responding with chemical weapons to a
chemical attack. The existence of the U.S. chem-
ical weapons arsenal and current proposals to
uvpgrade its defensive and retaliatory capabili-
ties confirm and expand--but do not change--this
policy. (pp. 17-18)

HOW DO U.S. AND SOVIET
CAPABILITIES COMPARE?

The U.S. chemical warfare deterrence policy re-
quires both chemical retaliatory and defensive,
or protective, capabilities. The literature
agrees in general that the United States lacks
a credible chemical warfare deterrent. Inade-
quacies in the U.S., ability to retaliate and
defend are well documented.

In contrast, the literature generally reflects
the perception that the Soviet Union is highly
capable of waging chemical war. Classified and
vnclassified documents supply only limited infor-
mation to support the various assertions that are
made about the specific levels of Soviet offen-
sive capability. However, available facts do
support assertions that the Soviets have built

a strong ability to defend against nuclear, bio-
logical, and chemical warfare. (pp. 20-52)

The findings and gaps in the literature on how
the United states and the Soviet Union compare
on five elements of capability--doctrine, stock-
pile, delivery systems, defense equipment, and
implementation--can be summarized in the follow-
ing way.

1. Even though the United States does not have

a chemical warfare doctrine implementing its
policy, DOD is preparing to modernize the U.S.
chemical weapons arsenal. There is evidence that
the Soviet Union has developed defensive doctrine
for integrated conventional, nuclear, and chemi-
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cal warfare; less is known about Soviet offen-
sive doctrine. (pp. 20-26)

2. The precise size and condition of the U.S.
chemical stockpile are not known, but it is known
that the stockpile provides only a limited long-
range air-strike capability and no long-range
surface-to-surface capability at all. Little is
known about the size and mixture of the Soviet
stockpile of chemical munitions. (pp. 26-35)

3. The United States appears to have no plan for
developing a long-range surface-to-surface chem-

ical weapons delivery system. The Soviet system

for delivering chemical warfare agents seems well
developed, but little is known about its specific
capabilities. (pp. 35-39)

4. In developing defensive equipment, the United
States has put into the field relatively good
suits for individval protection but needs to im-
prove decontamination, remote-area detection,
and collective protection in vehicles and sta-
tionary shelters; remote sensors and alarms are
an especially critical deficiency. The Soviets
have made extensive chemical warfare defensive
preparations in all areas--decontamination, de-
tection, and individual and collective protec-
tion. (pp. 39-49)

5. Regarding implementation, the United States
has not pursued initiatives with its NATO allies
that would allow forward deployment of chemical
weapons, and logistics plans for timely deploy-
ment in Europe are not in evidence. Little is
known about Soviet chemical weapons deployment.
(pp. 50, 59-60) '

HOW CAN THE UNITED STATES
MODERNIZE ITS CHEMICAI. WARFARE
SYSTEM?

There are alternative ways to modernize U.S. chem-
ical warfare deterrence capability. DOD should
have adequate information on them, a strong
rationale based on reliable data for selecting

one alternative rather than another, and compre-
hensive and integrated plans for improving the

five elements of capability. DOD's modernization
plans do not present convincing evidence that these

requirements have been adequately met. (pp. 75-76)

The production of binary weapons is the center-
piece of the U.S. modernization program. DOD's

iv
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the weapon, when the canisters are brought to-
gether in an artillery shell or a bomb and the

3 nonlethal chemicals are mixed, producing a lethal
=, agent. (pp. 67-69) :
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ﬁ plans for 1983-87 would augment the existing stock-

- pile of unitary weapons with new binary weapons.

s A binary weapon keeps nonlethal chemicals separa-

N tely in two canisters until the time of using

{

[

. DOD's program is based on the assumption that
existing unitary chemical weapons are insuffi-
cient in number and condition. Opponents of
DOD's binary program do not accept this assuvmp-

N tion. They assert that the existing stockpile

f of unitary chemical weapons would provide an

- adequate retaliatory capability if it were refur-

g bished and maintained. GAO finds that present

- knowledge is not adequate either to refute or

N to support the assumptions, claims, and counter-

claims in this debate. (pp. 61-67)

GAO finds that assertions about the specific tech-

© nical and operational advantages of binary weap-
ons, compared with unitary weapons, are not sup-
ported by empirical evidence and must be recog-
nized as possibly inaccurate. The lack of field-
test data on binary weapons leaves a substantial

. gap in what is known about them, and many have

) challenged the credibility of the simulation data.

v ? There is some consensus that the design of binary

S weapons makes them safer than unitary weapons

for handling, storing, and transporting in peace-

time, but these peacetime advantages may have

some related wartime costs (such as mixing time

and more complex logistics) that are not often

discussed. Various alternatives to the produc-

5 tion of binary weapons are described in the lit-

erature, but few studies have attempted to deter-

mine their relative merits or what would happen if

they were uvsed in a chemical war. (pp. 61-75)
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' HOW WILL MODERNIZATION
- AFFECT THE PROSPECTS
% FOR DISARMAMENT

g GAO finds two major positions on how the U.S.
chemical warfare modernization program might
affect prospects for disarmament. One view is
that modernizing by producing binary weapons
would result in a negotiations breakthrough;
the other view is that it would have the opposite

: effect and result in a total breakdown of nego-

3 tiations and an arms race. Data and analyses

X supporting these positions are few. A major
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stumbling block in current disarmament negotia-
tions is on-site verification of chemical warfare-
related activity. The literature suggests that
binary production might complicate verification
procedures. (pp. 86-90)

CONCLUDING OBSERVATIONS

Conjecture plays a major role in the formulation
of theories about chemical warfare deterrence
and in the analysis of Soviet threats and pos-
sible U.S. responses. There is little empirical
data on the functioning and usefulness of chemi-
cal weapons. GAO finds seven areas of primary
information need. (pp. 102-03)

1. Soviet offensive capability: More reliable
information is needed on Soviet offensive capabil-
ity. The evidence is strong that the Soviets
have been building nuclear, biological, and chem-
ical defensive capabilities, but this does not
necessarily imply, as is sometimes assumed, that
the United States should strengthen its chemi-

cal retaliatory capabilities.

2. Combination of chemical and nonchemical muni-
tions: The literature reveals no analysis of
what proportions of chemical to nonchemical muni-
tions would be needed to remove the potential
advantage of an enemy's using chemical weapons
and to degrade an enemy's performance in chemical
war. It is argued reasonably in the literature,
however, that some ability to retaliate with
chemical weapons is required.

3. Achieving military objectives: The litera-
ture does not conclude that chemicals are tacti-
cally more advantageous than other weapons in
achieving military objectives, other than for
achieving degradation of an enemy's performance.
There appears to be no comparative information
on the ability of chemical and other weapons,
alone or in combination, to cause casuvalties in
attacks on specific battlefield targets. Further,
a simulation study sponsored by the Joint Chiefs
of staff (JCS) indicates that under certain condi-
tions achieve
the military objective. 1Involvement of

to achieve the
objective, regardless of other combat factors.
This question about a chemical

, and the associated costs,

requires further analysis.
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4. Delivery systems: Comparative analyses of

the effectiveness of the various chemical weapons
delivery systems have not been made. The litera-
ture is confined to concern about reliance on
limited long-range air-to-ground capability.

5. Protecting civilians: There are no analyses
of how to protect the civilian population in a
combat area, even though a simulation sponsored
by the JCS indicates that a relatively

in a chemical war. No policies for protecting
civilians have been stated.

6. Planning: The literature indicates that a
major reason that chemicals have been used in
only limited ways in past wars is that chemical

: warfare has never been assimilated into armed

! . forces procedures, preparing everyone on the
battlefield to know what to do, how to do it,
when to do it, and what will happen if it is
done.

7. Producing binary weapons: Given the implica-
tions for national security and for ‘dollar ex-
pense in DOD's proposal to modernize the U.S.

! chemical warfare capability by producing binary

' weapons, the literature contains surprisingly
little analysis of the advantages and disadvan-
tages of these weapons compared with the uni-
tary weapons they would replace. What is known
about the ability of other countries to produce
binary nerve agents and munitions should be
brought up to date in a way that addresses the
issve of verification in the negotiation of a
weapons ban.

AGENCY COMMENTS AND
GAO'S RESPONSE

DOD reviewed a draft of this report and provided
oral and written comments. DOD was highly crit-
ical of the report, arguing that (1) a literature
review is not an appropriate method for dealing
with such a complex topic, (2) not all available
documentation was included in the review, and

(3) knowledgeable and responsible DOD officials
were not interviewed. GAO's methodology goes
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e far beyond a literature review and GAO has re-

E{ vised the report to elaborate on its "information
N synthesis" approach. GAO remains confident that
AN all major completed studies were included in the

review and that appropriate, responsible individa-
vals were interviewed. DOD provided no titles

of studies omitted from GAO's review. Discussion
of DOD's comments and GAO's response is present-
ed in chapter 6 of the published report. DOD's
written comments and GAO's letter response are
included as appendix IV.
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CHAPTER 1

INTRODUCTION

Claiming Soviet superiority in all aspects of chemical
warfare as well as the failure of years of bilateral negotia-
tions aimed at banning chemical weapons, the U.S. Department of
Defense (DOD) requested a fiscal year 1983 appropriation of $705
million from the Congress for its chemical warfare program.
Although this figure is up sharply from the 1978 chemical war-
fare budget of $111 million and the 1981 budget of $259 million,
it does not tell the whole story of the effort to overhaul the
U.S. chemical warfare program. DOD has a 5-year plan for
increasing the U.S. chemical warfare capability from 1983 to
1987, and its estimate of the total price tag is $6 billion to
$7 billion. Other estimates run up to $14 billion for the next
decade. With billions of dollars at stake in an area where
emotions run high, controversy naturally has been acute. As a
result, expectations about the proposed plan range from spend-
ing billions of dollars unnecessarily or even harmfully to
endangering the security of the United States and its European
allies if the money is not spent.

We were asked by the House Committee on Foreign Affairs to
look into some of the issues that underlie the current debate on
the need to increase the U.S. chemical warfare capability. 1In
this report, therefore, we assess and synthesize the information
that is available for addressing four issues of particular con-
cern to the Committee:

--the different ways of deterring chemical warfare,

--the comparability of the United States and the Soviet
Union in chemical warfare capability,

--the options for modernizing the present U.S. chemical
warfare system, and

~-~-the likely effects of modernization on the prospects for
disarmament.

We describe the nature and extent of the information that is
available on each topic, determine the best sources for address-
ing each topic, and discuss the general level of confidence we
have in the findings. We also identify gaps and inadequacies in
our knowledge and raise questions that remain to be addressed.
Given the considerable number of unknowns that continue to exist
in this area, refining and pinpointing the precise nature of
these questions was a major effort.

REVIEWING THE CHEMICAL WARFARE DEBATE

Chemical warfare uses weapons that disperse incendiary
mixtures, smoke, or irritating, burning, or asphyxiating gas.

;A4~1J




Chemicals have been used in warfare throughout history, but
the participants of World War I witnessed the first and last
large~-scale use of chemicals on the battlefield. During that
encounter, the Allied forces, in an effort to build up world
opinion against Germany, embarked on a campaign against chem-
icals, calling their use "barbarous" and "inhumane."” The cam-
paign contributed to a public objection to chemical warfare that
still exists today.

The moral revulsion to chemical warfare that arose in World
War I led to the Geneva Protocol of 1925, which prohibits the
use of asphyxiating, poisonous, and other gases in war. The
Protocol also banned biological (or bacteriological) warfare,
even though biological weapons had not been used in any signifi-
cant sense. Most signatories of the Protocol added a provision
that they would not be bound by it if an enemy used gas or bio-
logical agents against them first. Many gases are stockpiled
today, even though the stockpiling of biological weapons was
banned by international agreement in the 1972 biological warfare
convention.

While there have been numerous allegations that chemicals
have been used in international conflicts over the past 6
decades, few have been substantiated. 1In all the substantiated
cases, lethal chemical weapons were used against an enemy known
to be deficient in antigas protective equipment or retaliatory
capability.

The United States maintains the ability to retaliate in
kind should an enemy use chemical weapons first. However,
partly because of an open-air test accident that killed more
than 6,000 sheep, and partly because of public concern about the
effect on the environment of transporting and disposing of chem-
ical weapons, legislation was enacted in 1968 that restricted
the movement of chemical munitions and agents in peacetime and
the development of new weapons where open-air testing is re-
quired. At about the same time, there was also a wave of ad-
verse public opinion over the use of riot control agents (tear
gas) and herbicides during the Vietnamese War, contributing
further to the deemphasis of U.S. chemical warfare capabil-
ities. The United States has produced no chemical weapons of
any kind since 1969 and has been restrained from testing its
stockpile since 1968. Many believe that the U.S. chemical war-
fare capability has become inadequate over this rather lengthy
period of time.

Meanwhile, the Soviet Union has been under no similar
restrictions. Also, some have charged that the Soviets have
violated the international agreement not to develop, produce, or
stock biological weapons and that they have encouraged and
abetted the use of chemicals in Southeast Asia and Afghanistan.

It is against this background that the need to increase the
U.S. chemical warfare capability is being debated. We have not




e

been silent on the subject, having produced six reports since
1977 on lethal chemical warfare. In 1977, we looked at the con-
dition of the U.S. stockpile of lethal chemical munitions and
agents (GAO, 1977c), and in 1981 we reviewed the status of DOD's
implementation of our recommendations concerning the stockpile
(GAO, 1981).1 Also in 1977, we examined the U.S. lethal chem-
ical munitions policy in terms of issues facing the Congress
(GAO, 1977b), and in 1979 we updated that report with a fresh
look at the status of issues facing the Congress (GAO, 1979).
Again in 1977, we reviewed U.S. chemical warfare defense, look-
ing at both readiness and costs (GAO, 1977a), and in 1982 we
again investigated the readiness of U.S. forces, equipment, and
facilities to survive and recover from a chemical attack (GAO,
1982). In the present report, we draw upon our earlier reports,
especially our 1982 readiness review, but with considerably dif-
ferent objectives, scope, and methodology.

OBJECTIVES, SCOPE, AND METHODOLOGY

The House Committee on Foreign Affairs specifically asked
us to synthesize and assess existing information on questions
related to (1) deterrence against the use of chemical weapons,
(2) soviet and U.S. chemical warfare capabilities, (3) U.S.
chemical warfare modernization, and (4) the likely effect of
modernization on the prospects for disarmament. Debates about
chemical warfare usually discuss one or more of these topics.
We analyzed and synthesized information on chemical warfare to
determine what is known about it, the confidence we can have in
this information, and the gaps and inadequacies that remain.

‘Thus, our objective is to assess and synthesize the rapidly
accumulating information on chemical warfare relevant to these
topics.

Our method with regard to documents has had four steps.
First, we developed study guestions on chemical warfare, basing
them on the Committee's request and organizing them in a logical
sequence. Second, we identified and collected our information
sources (a term that we use interchangeably with the word "docu-
ment"). Third, we assessed the information, classifying each
source according to the study questions it addresses and the
type of information it presents. When it was appropriate, we
also reviewed the overall quality of the information. Fourth,
in the synthesis, we determined which information is best for
addressing each question, indicated the general degree of confi-
dence that can be attributed to the findings, and identified
remaining information gaps or inadequacies. 1In table 1 on the
next page, we present an overview of our methodology and link it
to the report's contents.

linterlinear bibliographic citations are given in full in
appendix II. The names of authors that are agencies are
abbreviated, as here.
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Table 1

An Overview of the Methodology and a Map of This Report

Formulate Questions Identify Documents Assess Information - Synthesize information
List of questions Bibliography Typology for Question 1
Table 2 Appendix I! documents Chapter 2
v Table 3
Congressional Questions linked Question 2
request to documents Ctassification of Chapter 3
Appendix | Appendix i documents by type
and question Question 3
Appendix i Chapter 4
Question 4
Chapter §
Overall synthesis
Chapter 6

Along with this effort regarding documentation, we under-
took several supplementary and complementary activities. We
conducted interviews with a wide range of experts. We attended
briefings and congressional hearings on issues related to chem-
ical warfare. We performed these activities throughout the dur-
ation of the project. We used the results of these efforts to
inform each step of our review. The review was performed in
accordance with generally accepted government audit standards.

Formulating the study gquestions

Developing the questions of interest to the Congress on
chemical warfare, we began with the four basic questions in the
chemical warfare debate: (1) How is deterrence against the use
of chemical weapons achieved? (2) How do the United States and
the Soviet Union compare in their chemical warfare capabil-
ities? (3) How can the United States modernize its present
chemical warfare system? (4) What are the likely effects of
modernization on the prospects for disarmament? As we show in
table 2, we divided each question into several others. While
the list is not exhaustive, each question is undeniably impor-
tant to a comprehensive analysis of the chemical warfare
debate. In the table, we have marked the specific questions
the Committee asked with an asterisk. The Committee's letter
is reprinted in appendix I.

Identifying the information sources

The controversy surrounding chemical warfare is reflected
in the tremendous amount of popular and other literature that
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has been written on it. There are literally hundreds, if not
thousands, of newspaper items and editorials, popular maga-
zine articles, technical journal articles, books, studies, and
reports on chemical warfare. It was clear at the outset that
our review of the literature could not be exhaustive, but it was
- less clear whether we wanted to be comprehensive or representa-
tive in our readings, how we would know whether we had been com-
prehensive or representative, and whether we would vary our
approach for the different types of information.
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Given our study approach and our purpose of separating fact
- from fiction, we focused on the information sources that would
L - be the most likely to contain either original data or original
o arguments about chemical warfare. Therefore, sources such as
- newspaper items and popular magazine articles are underrepre-
" sented in our sample. We concentrated on articles in military
and technical journals and on research studies and reports.
While we looked at testimony in congressional hearings on chem-
ical warfare, we were more interested in reviewing the sources
on which the testimony had been based. We examined classified
literature in addition to open literature. Our use of intelli-
gence data in assessing Soviet capability is described in
chapter 3. -

To identify the relevant literature, we used chemical war-
fare bibliographies and reference lists as we encountered them,
searched the literature, and conducted interviews. We reviewed
the chemical warfare files of the Congressional Research Service
and asked the Defense Technical Information Center, the Defense
Logistics Studies Information Exchange, and SCORPIO to search
the literature. We interviewed representatives of the U.S.
Army's nuclear and chemical directorate and representatives of
the Office of the Secretary of Defense and the Arms Control Dis-

armament Agency.

Following these procedures, we identified a large number of
technical reports and articles on chemical warfare. The Defense
Technical Information Center search, for example, provided a
list of about 250 unclassified technical reports on chemical
warfare, although we did not review them all. If a report con-
centrated on an area that was not a focus of one of our ques-
tions, such as demilitarization, we did not review it. If we
had several recent references on a topic, we did not review all
the older references. When we followed up on reference lists,
we concentrated on items that were cited frequently and on items
that appeared to focus on study questions for which we had
limited information. Thus, we attempted to be comprehensive in
our search of the literature and selective in our review and
analysis. We completed our selection of documents in May 1982.

We relied on expert opinion to confirm that the final list
of references that we reviewed does in fact represent the liter-
ature available for addressing the study questions. Toward this
end, we asked five experts to review a draft of our bibliography
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and indicate additional sources that contain factual infcrma-
tion or arguments not accounted for in it. The experts, who
take different positions in the debate on chemical warfare
modernization, were Niles Fulwyler (then head of the U.S. Army's
nuclear and chemical directorate), Amoretta Hoeber (Principal
Deputy Assistant Secretary of Research and Development for the
U.S. Army), Matthew Meselson (professor at Harvard University),
John Erickson (professor at the University of Edinburgh), and
J. Perry Robinson (professor at the University of Sussex). 1In
general, these experts confirmed that our bibliography is repre-
sentative, and we added references suggested by their reviews.

The bibliography of documentary sources we used to address
the study questions is in appendix II. We have arranged the
references in the following categories: reports by congres-~
sional agenciés and organizations, military and technical jour-
nal articles, other military publications, publications by other
organizations, conference papers and testimony, and books by
individuals.

Assessing the information

Once we had identified the sources of information for each
question, we classified them by type and by the questions they
addressed. Then we made judgments about the quality of the
information according to a set of assessment criteria. Later
in the synthesis step, these judgments about type and quality
helped us determine our confidence in the information. This,
in turn, determined whether and how we used each information

_source.

Classifying information sources
by type and by questions
addressed

We classified each document we reviewed by type and by the
questions it addressed. We defined eight types, which we have
listed in table 3 on the next page. We also classified each
document by the four study questions and their subquestions
listed in table 2. In appendix III, we have displayed this
classification of the information sources. Each document is
classified by only one type but shares several questions with
other documents.

We found that the types of information that are available
differ considerably. For example, some reports give accounts
supporting a particular stance on a chemical warfare issue and
raising major points of controversy. Others merely identify the
points of controversy in a neutral way, attempting not to take a
stance on any issue. Still others describe complex simulations
of scenarios of real-life situations, and yet others report on
tests and evaluations. For documents that have mixed charac-
teristics, we selected the predominant characteristic for their
classifications.
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Table 3

Chemical Warfare Document Types and Their Definitions

Type Definition
Historical Provides a historical account of the subject.
Opinion Presents the beliefs of individuals who have special knowledge about the

subject and only one side of an argument.

Issue review Raises major points of controversy but does not attempt to resolve the
controversy and supports no one argument.

Issue analysis Raises major points of controversy and seeks to resolve the controversy.

Policy study Evaluates alternatives systematically accordingto stated criteria and,
in some cases, identifies a preferred alternative.

Simulation Reports on the examination of a problem not by direct experimentation but
by structured, frequently computer-based, gaming techniques.

Documentary Presents expository ‘eye witness’’ material, often secondhand.
Test and Collects and examines expository material critically by means of various

avaluation structured procedures such as content analyses, case studies, surveys, field
experiments, and intelligence procedures.

Judging the information quality

Next, we made judgments about the quality of the reasoning
in each document and the purported facts pertaining to chemical
warfare issues. Because so much of the information on chemical
warfare is not empirical and, therefore, not subject to the
usual questions about the soundness of methodology, we developed
an exploratory set of criteria for our assessment of the quality
of information. We list these criteria in table 4. Their
applicability differs from source to source, and we made no
attempt to use each criterion in every case. We made no effort
to "score" the information sources on their quality or to verify
the consistency of different reviewers in meeting our criteria.
In short, we used the criteria as guides to assessing informa-
tion rather than rigorously rating its quality.

Synthesizing the information

Our last step was to identify and integrate the best
sources of information for addressing each question, to deter-
mine the overall degree of confidence in the answer to the ques-
tion, and to identify remaining gaps and inadequacies. All else
being equal, we judged test and evaluation information to be
superior to other types of information. If we had "good" test
and evaluation information, we relied on it and did not neces-
sarily use sources of other types, except in briefly presenting
the pertinent arguments. For questions for which we did not
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have test and evaluation information, we judged simulation
information to be superior to other types, all else being
equal. We followed the same procedure in relying on policy
studies. We made no similar distinctions for relying on the
other information types. If we had information consisting of
only arguments, we used our assessment criteria to identify any
weaknesses in them.

Organizing the report

The sequence of chapters in this report follows the order
of our questions. In chapter 2, we discuss how the use of chem-
ical weapons can be deterred and how the United States has
chosen to pursue a policy of deterrence. 1In chapter 3, we com-
pare U.S. Soviet offensive and defensive chemical warfare capa-
bilities. In chapter 4, we examine the options for modernizing
the U.S. chemical warfare system. In chapter 5, we report on
our investigation of how modernization affects disarmament pros-
pects. In chapter 6, we present our findings, identify ques-
tions that remain, and respond to agency comments on a draft of
this report.
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CHAPTER 2

HOW IS CHEMICAL WARFARE DETERRED?

A central issue in the chemical warfare debate is how chem-
ical warfare can best be deterred. 1In this chapter, we attempt
to answer three questions on chemical warfare deterrence: (1)
What is a credible deterrence capability? (2) What are the dif-
ferent ways of deterring chemical warfare? (3) How has the
United States chosen to pursue deterrence? Our review reveals a
basic acceptance of the broad premise that having a deterrent to
chemical warfare means having an actual and a perceived means
and the will to inflict unacceptable consequences on a potential
adversary. There are important differences, however, in the
emphasis that different policy options, and different countries,
place on any given means. While the evidence is not strong,
historical analyses suggest that both the ability to defend
against an enemy's use of chemical weapons and the ability to
launch a retaliatory attack on that enemy (although not
N necessarily with chemicals) are important components of
T deterrence.

WHAT IS A CREDIBLE DETERRENCE
N CAPABILITY?

rid
g 4

I3
R R

What are the essential elements of chemical warfare deter-
- rence? A clear understanding of it is necessary for considering
national policies, diplomatic postures, and military options for

.

[

. QUESTION SUBQUESTION
Y k { =1 1.1 What is a credible detervence copaliiiey?

1.2 Whet are the diflerent weys of detarsing chemicat
winrtare?

1.3 How hes the United Scates chiosen 10 pursue deter.
tence? .

2.0 How do the United States and the Soviet Union com- 2.1 What are the U.S. and Soviet doctrines governing
pare in chemical warfare capability? the .use of chemical weapons?

2.2 How does the U.S. chemical P pare with
the Soviet Union’s and how is stockpile need deter
mined?

2.3 How do the U.S. and Soviet chemical warfare delivery
systems compare?

-

2.4 How do the United States and the Soviet Umion com
pare in defensive equipment and personnel?

2.5 How and 10 what extent have the United States and
.. the Soviet Union prepared for impl V?

30 How can the United States modernize its chemical 3.1 What factors are necessary for modernization?
warfare system?
Vs 3.2 What are the alternatives to binaries?
33 Do binaries have substantiai advantages over
unitares?

4.0 How does mod aftect the prosp: for 4.1 How successtul have chemical watfare disarmament
disarmament? ettorts been?

4.2 What are the verfication problems in banming
chemical weapons?

43 What licat does modetnizaf have for disar
mament?

11




doctrinal and tactical development, but few sources have

examined it in depth. The sources agree in accepting the basic
premise that having a deterrent to chemical warfare means having
an actual and a perceived means and the will to inflict unac-
ceptable consequences on a potential adversary. Several authors
define the elements of capability, or the means, that are speci-
fic to chemical warfare deterrence. Although their perspectives
differ, common elements of capability can be identified. Ele-
ments of will are less tangible and are not specifically deline-
ated either in the literature or in our report.

Knowledge review

we found wide acceptance of a broad definition of deter-
rence, but the definition applies to warfare in general, not
specifically to chemical warfare. For example, the definition
as stated by Kissinger (1962) posits that the objective of
deterrence is to prevent a given course of action by making it
seem less attractive than all possible alternatives. Deterrence
is the product of power, the will to use it, and the adversary's
assessment of these. The state of mind of the adversary is
intangible in the equation.

Kissinger's expression of the definition leaves the issue
of power unconstrained. That is, power, as a means or a capa-
bility, can be defensive or offensive or both and still be con-
sistent with the definition. For example, offensive action as
retaliation-in-kind or as escalation might be perceived by an
adversary as unacceptable, but so might a strong defense, inas-
much as it might unacceptably waste the adversary's resources.
Kissinger's definition also does not restrict offensive capa-
bility--it could be conventional, nuclear, chemical, biological,
or a combination of these.

Definitions specific to the deterrence of chemical warfare
tend to define capability more narrowly. They are based on
beliefs about what capability must involve. Lennon (Meselson,
1978), for example, suggests that the following factors are
pivotal in chemical warfare deterrence: the interests of the
belligerents in limiting the damages and other consequences of
war; the elimination or reduction of any advantage an enemy
gains by initiating chemical warfare; a retaliatory capability
that is credible across a range of conflict situations, does not
encourage an enemy's pre-emptive attack, is not escalatory, and
does not affect the nuclear threshold; and an unambiguously
enunciated retaliatory response. These factors alter the gen-
eral definition in a way that reveals Lennon's opinions. The
factors of retaliation, for example, reflect his belief that a
retaliatory capability is necessary to deter chemical warfare.
But retaliation without escalation argues that a nuclear
retaliation after a chemical attack is not credible--in other
words, that the Soviets do not perceive NATO as willing to
retaliate with nuclear weapons (and, thus, risk nuclear destruc-
tion). Hence, in Lennon's view, NATO's nuclear capability,

12

J R T T



.
et

........

m
k o
e
Eor
i'...l
[

....................

o T LT

unaccompanied (as it is) by a perceived willingness to use
it, cannot deter a chemical attack, regardless of the degree of
that nuclear capability. This view is commonly held, with minor
variations, by Baird (1974), Calvert (1974), Hart (1960), Hoeber
(1981), Verna (1977), and others.

In contrast, some argue that the threat of nuclear retalia-
tion to a chemical attack is in fact a deterrent. Finan (1974)
and Nerlich (1981) see the escalatory threat of punishment, with
the resulting possibility of nuclear exchange, as credible. A
study by the Strategic Studies Institute (1981b) goes further,
stating that a mutual assurance of destruction, arising from
accepting the risk that a tactical nuclear response to a chem-
ical attack might in turn escalate to a strategic response, is
not only credible but also insures deterrence. To put this in
Kissinger's terms, power for some may well be a nuclear capa-
bility.

According to all these definitions of deterrence, a per-
ceived and an actual chemical or anuclear capability (that is,
power) and the will to use it are critical. The elements of
will are not explicitly delineated in the literature, although
several authors give detailed views of the necessary components
of capability. Dashiell (1981), for example, lists four requi-
sites of a chemical capability. First is protection sufficient
to enable defensive forces both to withstand the use of chem-
icals 2gainst them and to continue their military operations.
Second is a credible retaliatory capability, which Dashiell
believes must be able to retard the attacker's mobility, com-

.munications, and military operations to the same extent as the

defender's. Third is a military doctrine that encompasses chem-
ical operations: Dashiell explains the importance of having
everyone on the battlefield know precisely what to do if a con-
flict escalates to chemical warfare or tactical nuclear warfare
or both., Fourth is adequate training.

Robinson (1980) refines this further, including in the
essential elements a stockpile of chemical munitions that has
production and logistics support, research and development in
production and logistics, production and logistics support for
defense against chemical warfare, research and development in
defensive gear, ample protective gear, and training in the use
of and defense against chemicals. Hoeber (1980) does not sepa-
rate offensive and defensive capabilities and reduces the list
of essential elements to a munitions stockpile, testing facil-
ities, and equipment, personnel, force structure, and training
activities.

While all these elements of capability seem basically con-
sistent and reasonable, we looked for evidence of their impor-
tance. In two relevant historical analyses--one by Brown (1968)
and another by SIPRI (1971-75)--we found some support for the
more broadly defined elements of adequate protection, credible
retaliatory capability, doctrine, and assimilation. Brown
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analyzed the inhibitors and stimulants of chemical warfare
before and during World War II and concluded that public opinion
and legal decisions were ineffective as restraints but that the
military's failure to integrate or assimilate chemical weapons
was an even more powerful inhibitor than fear of retaliation.
Taking a slightly different approach, SIPRI began by examining
instances from 1914 to 1970 in which chemical weapons have been
used or allegedly used. Noting the restrained use of chemicals
in World War II, SIPRI pointed, like Brown, to the lack of
interest in chemical warfare among opposing military staffs.
SIPRI identified the reason for the lack of interest as an
incompatibility of chemical warfare with the fast-moving cam-
paigns of World War II but also indicated that the rise of nerve
agents after World War II has made chemical warfare more suit-
able for fast-moving military operations. However, SIPRI con-
cluded from its analyses that chemical weapons are likely to be
militarily attractive only in greatly asymmetrical conflicts.
SIPRI found that when chemical weapons have been used "on a sub-
stantial scale,” it has always been against an enemy known to be
deficient in both defensive capability against chemicals and
retaliatory capability of all types. SIPRI's argument must be
tempered with the note that its sample of chemical warfare
incidents was small. :

Observations

The evidence is not strong but does suggeit that koth an
ability to defend against chemicals and some type cf substantial
retaliatory capability (chemical, nuclear, conventional) are
important components of chemical warfare deterrence. The
ability to deter includes doctrine, rstockpile, delivery systems,
personnel and defensive equipment (such as decontamination and
detection equipment, protective clothing, and force structure),
and implementation (training, production facilities, and the
like). These elements apply in theory equally to nuclear, con-
ventional, and chemical retaliatory capabilities, although the
literature tends to view them only as elements of chemical
retaliatory capability, not as means to deterrence. As we have
shown, the credibility of a nuclear versus a chemical retalia-
tory capability as a deterrent to chemical warfare is consider-
ably controversial. Conventional capability is generally
discussed only in combination with chemical or nuclear retalia-
tion. Most people taking a position in the debate are propo-
nents of maintaining a substantial chemical retaliatory

capability.

WHAT ARE THE DIFFERENT WAYS OF DETERRING
oy CHEMICAL WARFARE?

S Nations seeking to deter chemical warfare could adopt a

i‘f number of policy options. The options all involve the elements
Ao of power or capability as we detailed them in the previous sec-
' tion but differ in emphasis. At one extreme is chemical parity
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with the Soviet Union, which presumably requires a highly de-
T veloped retaliatory capability. At the other extreme is an in-
ternationzl ban on chemical weapons, which presumably requires
no retaliatory capability. Different nations have emphasized
different options and, thus, different elements of capability.

n S AR Y
.

Knowledge review

Relatively few sources discuss alternative ways of deter-
ring chemical warfare. Rejecting nuclear retaliation as lacking
credibility, most assume that the only alternative is the threat
of the retaliatory use of chemicals. Two analysts, however,
provide a comprehensive review of policy options--the Stanford
Research Institute (SRI) in a policy study (Carpenter et al.,
1977) and Robinson in an analytical article (1978).

The policy alternatives SRI examined are as follows: a
diplomatic initiative tcward a treaty on chemical warfare, a
conventional warfare response, declaratory nuclear retaliation
tco chemical attack, an emphasis on defense (with a limited chem-
ical retaliatory capability), and parity in chemical weapons
with the Soviets. SRI assessed the assumptions and objectives
of each alternative systematically and well, but the alterna-
tives seem to suffer from overlap. Robinson (1976) appears to
resolve this problem by collapsing SRI's five options into
three: arms control; emphasis on weapons, which subsumes a
o conventional response, a nuclear response, and chemical parity;
. and chemical protection, which subsumes the emphasis on defense.
We investigated the elements of capability in Robinson's frame-
work, looking for instances of nations having emphasized any of
the different alternatives.

Arms control emphasis

According to SRI, the objective of negotiating a chemical
warfare treaty is to place an effective and verifiable ban on
lethal and incapacitating chemical agents. Robinson does not
believe that 100 percent verification i1s possible and, there-
fore, appears to be more willing than SRI to accept a partial
ban as an objective. Robinson and SRI agree, however, that a
nation that chooses to reduce the threat of chemical warfare by
R ineans of arms control treaties must nevertheless maintain some
- protection against chemicals. This might entail the elements of
= protective equipment, personnel, and training. Such protective
== capability is regarded as insurance against a treaty's viola-
E. tion.

' Has any nation emphasized arms control as its chemical war-
. fare policy? The SRI study indicates that many Europeans favor
this option. Several major sources (DSB, 1981; Hoeber, 1981;

- and others) argue that the United States has adopted this

r policy, even carrying it to the extreme of unilaterally disar-
ES ming without maintaining a strong defense.
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Weapons emphasis

Policies that emphasize retaliation as the best way to
deter chemical warfare can stress conventional, nuclear, or
chemical weapons or combinations of them. In any case, the
emphasis is clearly on a substantial ability to retaliate. SRI
discounts the effectiveness of retaliation with conventional
weapons on the ground that the nation that initiates chemical
warfare degrades the opponent's performance without incurring
similar difficulties, thus diminishing the retaliatory capabil-
ity as a deterrent. Additionally, there is considerable contro-
versy over whether a nation's declaring that it will retaliate
with nuclear arms promotes deterrence. Several European mili-
tary analysts believe nonetheless that the threat of retaliat-
ing to a chemical attack with a tactical nuclear response is
more credible than the threat of retaliating in kind.

SRI sees the chemical retaliatory option as very costly in
twe areas. It notes that a credible retaliatory chemical war-
fare capability is expensive since a great many material and
operational factors are involved, even when parity with the pre-
sumed chemical capabilities of other countries is not sought.
SRI also indicates that this option is not popular in Europe,
the probable battleground of a chemical war, and is, there-
fore, cause for dissension within the Allied command. While
retaliation-in-kind is part of NATO's official policy, many
writers (Hoeber, 1981, and Robinson, 1978, among them) gquestion
whether NATO has a credible retaliatory chemical warfare capa-
bility.

Defense emphasis

(U)In the SRI study, a chemical warfare policy based on
defense includes the ability to retaliate with chemicals just
enough to convince an enemy that no advantage would be gained by
initiating a chemical attack. SRI assigns a moderate-to-high
deterrent value to this policy. Both Robinson and SRI note that
as an opponent's defense improves, the effectiveness of an abil-
ity to retaliate with chemicals against it declines. Robinson
states that a good defense may compensate for a deficiency in
chemical weapons but that having more weapons does not compen-
sate for a poor defense. Robinson points out that a number of
Western European countries, such as Sweden, have or are achiev-
ing sophisticated defense capabilities against chemical warfare
(and seem content with this policy even without having chemical
retaliatory capabilities). Robinson discusses a defense-
oriented posture without reference to any policy of chemical

retaliation.

Observations

We found no empirical base from which to argue for one
option over another. SRI, in stressing that even a policy that
emphasizes defense has to be accompanied by a limited chemical
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retaliatory capability, expresses the belief that at least
one country has a significant chemical offensive capability.
Robinson, on the contrary, seems to believe that current chem-
ical offensive capabilities are marginal at best, and therefore
he favors a defense-emphasis policy without reference to chem-
ical retaliation. This disparateness of orientations toward the
likely value of the deterrence options may derive from the facts
that SRI's study was sponsored by DOD and that Robinson has
clearly become an advocate of chemical arms control. The impor-
tant points, however, are that there seem to be different ways
of achieving deterrence and that nations have selected different
options and are emphasizing different elements of capability.

HOW HAS THE UNITED STATES CHOSEN
TO PURSUE DETERRENCE?

The posture for chemical warfare deterrence that the United
2 States adopts has profound military and diplomatic consequences
for not only the United States but also Europe. In most chem-
ical warfare scenarios, conflict occurs on a European battle-

2 ground, where those most likely to suffer if deterrence fails
are NATO's troops and European civilians.
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Knowledge review

Many sources we reviewed give concise and consistent ac-
g counts of U.S. chemical warfare policy (Carpenter et al., 1977;
"IN DOD, 1982; Meselson, 1978). DOD's 1982 report to the Corgress
on chemical warfare includes the observation that the ultimate
U.S. goal is a complete and verifiable ban on developing, pro-
ducing, and stockpiling chemical weapons. DOD states in the
report that, until weapons have been satisfactorily banned, the
United States will maintain a chemical warfare capability suffi-
cient to deter the use of chemical weapons against the United
States and its allies and will refrain from being the first to
use chemical weapons. Dashiell (1981) gives a more detailed
breakdown of U.S. policy, which he sees as declaring "no first
use” . chemical weapons, continuing to seek a ban on producing
and stockpiling chemical weapons, maintaining the ability to
deter the use of chemical weapons, and insuring the ability to
adequately protect ard defend against chemical attack.
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Where does this general U.S. policy stand in relation to
the policy options we outlined in the previous section? The
X SRI study (Carpenter et al., 1977) raises the point that the
4 U.S. policy does not express clearly whether a retaliatory chem—
ical capability is necessary for removing a first-use advantage
(which would indicate the need for a relatively small stockpile
and an emphasis on defense) or for fighting a war in defense of
U.S. and NATO forces (which would require a relatively large
stcckpile and an emphasis on weapcns). In brief, there is some
question as to whether the U.S. policy should be characterized
as emphasizing defense with limited chemical retaliatory capa-
bility or as emphasizing weapons with substantial chemical
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retaliatory capability. Hoeber (1981) raises the question as
to whether U.S. policy should be characterized as emphasizing
arms control, since, in her view, the United States had been
pursuing a policy of unilateral disarmament.

Observations

Whether U.S. policy emphasizes defense with limited chem-
ical retaliatory capability or weapons or arms control, it is
still predicated on retaliation-in-kind (in the absence of a
total ban) as a deterrent to chemical warfare. The question of
what chemical retaliatory capability the United States currently
has or needs for deterrence is complicated by the fact that
chemical warfare capability consists of many elements: actual
and perceived doctrine, stockpile size and composition, defense
equipment (for decontamination and detection and for individual
and collective protection), personnel (that is, armed forces
structure), and implementation (including training and produc-
tion facilities). According to the sources we reviewed, these
elements must be addressed in a coordinated manner if, given
U.S. policy, chemical deterrence is to be credible. Addi-
tionally, unless the U.S. chemical warfare capability is per-
ceived as high, U.S. willingness to retaliate with chemicals
will be viewed as low. 1In the next chapter, we examine the
actual and perceived U.S. and Soviet chemical warfare capabil-
ities in order to determine whether either can satisfy the power
side of the deterrence equation.
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CHAPTER 3

HOW DO THE UNITED STATES AND THE SOVIET UNION

COMPARE IN CHEMICAL WARFARE CAPABILITY?

Given a chemical warfare policy based on either first use
or retaliation-in-kind, deterrence requires a perceived and an
actual chemical warfare capability and the will to use it.

While it is usually difficult to gauge a nation's willingness to
use chemical weapons, it is certain that a credible capability
is a condition for the belief that a nation will be willing to
use them. 1In this chapter, we report on how the United States
and the Soviet Union compare on each of the following capability
factors: doctrine, stockpile, delivery systems, defensive
equipment (for decontamination, detection, and individual and
collective protection), the number and adequacy of defense per-
sonnel, and implementation (training, production facilities, and
deployment). The number of sources discussing them is large and
their quality is variable. Many of the literature sources, for
example, are brief issue reviews or analyses that give no de-
tailed information. Some give no references to the source of
their material.

The sources we studied agree in accepting the notion that
the Soviets possess a formidable offensive capability, even
though little is known about the specifics of that capability.
In trying to determine what is known about the Soviet military

QUESTION SUBQUESTION

1.0 How is chemical warfare d d? 1.1 What is 3 credible deterrence capability?

1.2 What are the difterent ways of deterring chemical
warfare?

1.3 How has the United States chosen to pursue deter-
rence?

/20 Muw do the United Sistes and the Sovist Union com- 2.1 What are the U.S. and Seviet doctrines goveming
$eve in chamicel wariere copebiliey? the use of chemicel wespone?

22 How doss the U.S. chemicsl stockpils compere with
the Sovist Union’s snd how is stockpile need deter-
mined? '

2.3 How do the U.S. and Soviet chamical warfere delivery
systeme compare?

2.4 How do the United States and the Soviet Union com.
pare in defensive equipment and personnel?

2.5 How and to whet extent have the United States and
the Soviet Union prepered for implemenation?

3.0 How can the United States modernize its chemical 3.1 What ¢, aer y for modernization?

warfare system? .
3.2 What are the alternatives to binaries?

3.3 Do binaries have sub isl ad ges over
unitaties?
40 How does modernization affect the prospects for 4.1 How successful have chemical warfare dissrmament
dissrmament? efforts been?

4.2 What are the verification problems in banmng
chemical weapons?

4.3 What implicati does ization have for disar-
mament?
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threat, it is important to consider whatever intelligence in-
formation is relevant. 1In convening the Defense Science Board
in 1980, DOD specifically asked it to review intelligence data
on chemical warfare, and DSB's 1981 report accordingly presents
its intelligence findings and describes how they were derived.
We believe that the report is generally very credible. 1Its
observations and conclusions on intelligence have not been
challenged, and in fact DOD used them extensively in its 1982
report to the Congress on chemical warfare. Furthermore, DSB's
findings are consistent with our own as we reported them in 1977
(GAO, 1977a,b). As for our earlier review, for this one too we
have not verified the intelligence data that we examined. We
have referred to it in this report, however, because DOD and DSB
reports are important in all discussions of chemical warfare
issues.

The assessments that have been made of the U.S. retaliatory
capability differ, and the differences raise significant ques-
tions about the specific details of its capability. More is
known about the Soviet Union's defensive ability than its of-
fensive ability; therefore, the comparisons of the two nations
that can be made with the greatest confidence have to do with
defense. The most favorable comparison for the United States
is in individual protection. Comparisons on other defensive
factors are less favorable, with the Soviets appearing to have
built a strong defensive capability for nuclear, biological, and
chemical warfare that the United States has not matched. There
are many questions, however, that stem from gaps and inconsis-
tencies in the information.

WHAT ARE THE U.S. AND SOVIET DOCTRINES
GOVERNING THE USE OF CHEMICAL WEAPONS?

How a nation's military doctrine sets forth chemical war-
fare operations is critical to its chemical warfare capability.
Unless the doctrine has been developed so that everyone on the
battlefield from commander to foot soldier knows, with respect
to chemical warfare, precisely what procedures to follow and
when, how, and why, the country's ability t> wage or defend
against chemical warfare will be low. In this section, we com-
pare and contrast what we know about the U.S. and Soviet chem-
ical warfare doctrines and identify the questions that remain.

The sources of information we examined indicate that the
Soviet doctrine for chemical warfare is well developed, and they
depict the U.S. doctrine as poorly developed and not openly
available. We found, however, that there is some question about
whether the Soviet doctrine deserves the "high marks" that some
have given it. That is, the Soviet Union's perceived capability
may be much greater than it actually is. The evidence does
support the belief that U.S. doctrine~-that is, its Jjoint doc-
trine, its doctrine for integrated battlefields (those in which
conventional, nuclear, chemical, and biological munitions may
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all be used), and its doctrine for the individual services--
is inadequately developed, but here, too, there are unanswered
questions about what specific doctrine the United States should
develop.

What is the Soviet doctrine
on chemical warfare?

Both the classified and the unclassified sources generally
agree in their high assessment of how well the Soviets have
developed their warfare doctrine. However, the evidence that
would support the accuracy of this assessment is not clear.

Knowledge review

We have been told, as we have reported (GAO, 1977a, 198l1),
that Soviet chemical doctrine supports massive, surprise strikes
against a broad spectrum of targets from the forward edge of the
battle area to rear areas more than 100 miles behind the lines.
The targets include major troop concentrations, nuclear launch
sites, air defense systems, command and control facilities,
airfields, and rear area supply and logistics facilities. 1In
addition, Carpenter et al. (1977), Dick (1981), Erickson (1979),
Finan (1974), Hoeber and Douglass (1978), and Robinson (1978)
all suggest that the Soviets would use chemical weapons to
achieve one or more of the following specific objectives:

--to contaminate reinforcement ports and airfields (thus
limiting air sorties and the advancement of new forces):;
supply depots, supply lines, and equipment; nuclear
delivery centers, headquarters commands, and communica-
tions centers;

--to cause heavy casualties in sectors selected for break-
through assault in a concentrated surprise attack on
forward positions;

--to harass rear areas with delayed action fuses set to go
off at night, when surprise is likely:;

--to prepare drop zones for surprise airborne assault or
the establishment of bridge heads;

--to interdict key battlefield points (road junctions,
choke points, bridges over major rivers, railway points)
with nonpersistent agents that would leave these facil-
ities intact for later Soviet use;

--to destroy pockets of particularly effective resistance,
especially antitank defenses;

--to deny favorable ground to the enemy (good ground for
launching a counterattack, for example).
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The sources consistently express the view that nonpersistent
agents are the most likely to be used for producing casualties
and that persistent agents are the most likely to be used for
denying ground, mobility, or facilities to enemy forces in
combat.

The sources agree that Soviet doctrine makes chemical weap-
ons part of an overall warfare strateqgy that also calls for the
use of conventional and nuclear weapons (at least, tactical
nuclear weapons). It is not generally believed, however, that
the Soviet ‘doctrine includes the employment of chemical weapons
against the continental United States (Finan, 1974; GAO, 1977b).
Instead, it is believed that the Soviets would attack the poorly
equipped armies of Afghanistan

and armies on a battlefield in Western Europe. Most sce-
narios depict the use of chemical weapons in Europe as involving
a conflict between the armed forces of the United States and
NATO and the armed forces of the Soviet Union and the countries
of the Warsaw Pact.

what are these assessments based on? The majority of our
sources, classified and open, do not indicate how they arrived
at their conclusions about Soviet doctrine. The 198l classified
Defense Science Board report suggests, however, that its com-
ments are based on a composite of intelligence information on
Soviet chemical warfare capability, including intelligence

information
.« A review of

Hoeber's 1981 book on Soviet chemical warfare policy suggests
that she also deduced her assessment from translations from
the Soviet press, open knowledge of Soviet chemical munitions
and delivery vehicles, and logical reasoning about what it is
likely that the Soviet Union would find it in its best interest
to do.

Observations

While the bases for composite pictures of Soviet doctrine
are not generally clear, the pictures themselves argue strongly
that the Soviet offensive chemical warfare doctrine is well
developed. Nevertheless, there is some question as to whether
this perception of Soviet chemical warfare doctrine is founded
on knowledge or on assumptions.

what is the U.S. doctrine
on chemical warfare?

We found general agreement that the U.S. doctrine on chem-
ical warfare has not been adequately developed but little speci-
fic detail about what is required. The problems that have been
identified are that there is no joint doctrine, no doctrine
adequately covers integrated battlefields, and doctrine for the
individual services is poorly developed.
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Knowledge review

An investigation of U.S. chemical warfare doctrine quickly
turns to the question of whether or not there is a U.S. doctrine
on chemical warfare. Hoeber (1981) states that the United
States has no tactical doctrine for employing chemical weapons
on the battlefield. The 1981 DSB report indicates that plans
and procedures for employing chemical munitions have atrophied
and that, inasmuch as each service has had responsibility for
developing its own doctrine, there is no joint doctrine. 1In
other words, no document spells out how the services are to
coordinate in defending themselves or in employing chemical
agents to accomplish precise military objectives, how they are
to use equipment, and how they are to sustain a military attack
in a chemical environment. DSB recommended in its report that a
focal point be established in DOD for chemical warfare matters

. and that DOD clarify doctrine and other aspects of its chemical
program. In August 1981, DOD did establish a focal point for
chemical warfare matters, but we still find no evidence that an
integrated and comprehensive U.S. chemical warfare offensive and
defensive doctrine has been formulated.

We also find no source that raises questions about the
place of a joint chemical warfare doctrine within a larger
strategy for tactical war. Recent planning efforts by the Army
(Army 86 and Airland Battle 2000 documents) acknowledge the need
to assess the demands that modern battlefields, particularly
integrated battlefields, make on tactics, troops, and material.
However, no document that we reviewed addresses the specific

. doctrinal requirements that the concept of an integrated battle-
field would seem to imply for chemical warfare.

We looked for sources that examine the chemical warfare
doctrines of the individual services. DOD admitted in its 1982
report to the Congress that chemical warfare doctrine was
neglected by the services during the 1970's but asserted in the
report that all services were now improving and developing oper-
ational concepts in chemical warfare. Only Monohan (1980)
specifically criticizes a service's chemical warfare doctrine:
he found Marine Corps chemical warfare doctrine to be inadequate
in that policy guidance has not been promulgated effectively,
the doctrine does not elaborate on the accomplishments of unit
missions, and the doctrine does not emphasize aviation units,
especially aircrews. Monohan's illustrations of these problems
leave open questions about what would happen to an amphibious
task force, for example, subjected to chemical attack after it
had begun an initial assault. Other questions include what
decisions would be necessary other than those needed for per-
forming survival tasks, how the momentum of assault would be
maintained while survival tasks were being performed, and what
casualty level would determine the order to end the assault.
Because of the lack of doctrine on mission accomplishments,
these questions cannot be answered. For the services over all,

T rarnrnors
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we found that specific criticism of this kind, pinpointing
where doctrine should be developed, is lacking. That the doc-
trine is in fact underdeveloped, however, is unquestionable.

We did find that U.S. doctrine exists in a very general
way. Because our earlier work indicated that the Army's chem-
ical warfare plans are the most highly developed among the serv-
ices, we examined the Army's field manual on chemical warfare
use. We also looked at DOD's 1982 report to the Congress for
current doctrinal concepts.

Army Field Manual FM 3-10: Employment of Chemical Agents
(1971) states that it provides doctrinal guidance for the
employment of antipersonnel chemical agents. It states that
chemical munitions may be employed separately or with other
munitions in military operations and that chemicals are used to
cause casualties among enemy troops, reduce the enemy's effec-
tiveness by harassment, or restrict the enemy's use of terrain
or material. More particularly, they are used to

--produce casualties in an area selected for penetration
and assist attacking units in an initial breakthrough;

--slow the enemy's advancement by forcing it to wear gas
masks for protection against persistent agent attacks
while it is concentrating for attack:;

--attack positions while physically preserving industrial
complexes, cultural institutions, lines of communication,
and other facilities and material:

--exploit confusion and lack of discipline at the fringe of
a nuclear strike;

--avoid physical obstacles to maneuvering that have been
created by nuclear and high-explosive munitions;

--contaminate alternative defense positions in an attempt
to fix the enemy in an uncontaminated area in which it
can be attacked with other weapons;

--protect troop flanks and support forces along the forward
edge of battle.

Thus, according to the manual, chemical weapons are intended for
application as part of both nuclear and nonnuclear warfare.

The Army field manual also lists some considerations for
deciding whether to use chemical weapons. They include the
influence of weather and terrain on chemical agents, the time
that is acceptable for producing casualties, and the presence of
civilian populations in the target area. However, the manual
does not provide specific guidance to the Army user. For ex-
ample, the manual does not indicate what effects the presence
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of civilian populations of a certain size or within a certain
distance of the target should have on the use of chemical
weapons.

The 1982 DOD report to the Congress indicates that chemical
weapons should be used to attack enemy units front and rear.
The two goals, as stated, are to produce casualties and to
hinder the enemy's performance. The report further identifies
other goals or effects to strive for, targets for chemical weap-
ons, and specific weapons to uc<e.

Observations

We found that many sources decry the lack of U.S. doctrine
on chemical warfare but very few give details of what is needed.
. The main question is what specific doctrine should be developed
- if U.S. forces are to know how to defend, operate, and attack in
b a chemical environment.

% Summary and conclusions

8 Our findings indicate that the Soviet doctrine for chemical
- warfare is well developed and clearly articulated and that the
.U.8. doctrine is poorly developed and inadequate. While gques-

; tions remain as to whether the evidence supports the "high

o marks" that have been given to Soviet doctrine, the evidence

' does support the perception that U.S. doctrine--joint doctrine,
doctrine for integrated battlefields, and doctrine for the indi-
vidual services--is inadequate. The specific efforts required
to make U.S. chemical warfare doctrine adequate have not been
identified. Some questions that should be addressed are

--Is it possible, according to U.S. doctrine, to deny area
to attacking forces if they have initiated a chemical
attack and are wearing protective gear or are protected
inside personnel carriers?

--How will NATO's concern about the lethal impact of chem-
ical weapons on civilians be incorporated into the U.S.
doctrine? How will incorporating this concern limit the
part of the doctrine whose goal is to produce casualties
among frontline enemy troops?

--What defense doctrine is implied for the United States
given its policy of not being the first to use chemicals?

--Should the U.S. doctrine specify how chemical weapons are
to be used in combination with other weapons?
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--If chemical retaliation is possible only where U.S.
forces are present, should the U.S. doctrine pinpoint the
limits of the sectors in which an atctack can be launched?

HOW DOES THE U.S. CHEMICAL STOCKPILE COMPARE
WITH THE SOVIET UNION'S AND HOW IS STOCKPILE
NEED DETERMINED?

The ability to pose a serious chemical warfare threat,
whether offensive or retaliatory, rests, of course, on the pos-
session of chemical munitions. That is, the size and composi-
tion of a chemical stockpile determines what targets can be
struck, what tactics can be used, and an attack's intensity.
From the sources we reviewed in the classified and unclassified
literature, we have concluded that despite many claims that the
Soviets maintain a chemical arsenal dwarfing that of the United
States, variations in the estimates of the size or the composi-
tion of the Soviet stockpile indicate a lack of accurate infor-
mation regarding specifics. Moreover, analysis of the litera-
ture reveals uncertainty about the quantity, form, and condition
of lethal chemicals in the U.S. stockpile. We are also left
with many questions about the criteria that are used to deter-
mine how large the U.S. stockpile should be.

What are the size and extent
of the Soviet stockpile?

Classified and unclassified sources alike agree that little
is known about the size or the composition of the Soviet stock-
pile.

Knowledge review

Several open sources attest to the absence of a sound basis
for estimating the size of the Soviet stockpile. Robinson
(1980) notes that not since 1938 has a Soviet official openly
spoken or written about an offensive chemical warfare capabil-
ity. Ember (1980), Robinson (1980), and Robinson and Meselson
(1980) observe that the open literature adds no knowledge about
a Soviet stockpile. Where, then, do the many estimates in the
open literature come from?

The Association of the U.S. Army (1980), the Center for
Defense Information (1980), and Robinson (1978, 1980) suggest
that the estimates arise from examining either presumed Soviet
doctrine or presumed Soviet capabilities. Ember (1980) states
that the average estimate of the Soviet stockpile seems to be
350,000 agent tons; Robinson (1980) and Ruhle (1977) indicate
that the ranges that are usually given are between 200,000 and
700,000 agent tons of chemical weapons. Robinson (1978)
provides an example of how estimates vary by citing three
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West German reports, two of which assert that the Soviet
stockpile contains 350,000 tons while the third asserts 700,000
tons.

In our search for reliable estimates of the Soviet stock-
pile, we found that even classified documents leave doubt about
the estimated size of the stockpile. 1In two 1977 reports (GAO,
1977a,b), we cited the Defense Intelligence Agency (DIA) and
the Central Intelligence Agency as believing that the Soviet
stockpile is adequate to meet Soviet operational requirements.
DIA had indicated that the Soviets have a operational
capability of tons. Two simulation studies recently con-
ducted by the Institute for Defense Analyses (Kerlin, 1980,
1981) also fix Soviet delivery capability at agent tons
per day, the raticnale being that this is realistically what the
Soviet forces could use in a day. DOD (1982) admits to a lack
of knowledge about the Soviet stockpile but argues that even the
lowest estimates give the Soviets substantial capability. The
1981 DSB study is very clear, however, that little is known
about the stockpile and adds that

(p. 19). The DSB study reports that
fewer than :

Observations

With such diverse information on the Soviet stockpile,
there are obviously some questions whose answers could affect
U.S. and NATO preparations for chemical warfare. Does the
Soviet doctrine imply the need for an offensive chemical stock-
pile? What evidence is there that Soviet demilitarization
facilities can destroy defective or obsolete chemical muni-
tions? 1Is there evidence that the Soviets have taken spe